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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 




(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor integrated circuit device, capable 
of keeping a large difference between a read 
voltage and the threshold voltage of a fuse cell 
which corresponds to storage data regardless of 
the voltage fluctuation of a power source and the 
temperature fluctuation. 

SOLUTION: This device is provided with a fuse 
cell circuit 4 provided with the fuse cell FC, a 
fuse cell control circuit 3 for reading data stored 
in the fuse cell FC, a booster circuit 1 for 
generating a boosted voltage VDDP and a voltage 
conversion circuit 2 for using a reference voltage 
Vref and converting the boosted voltage VDDP 
into the read voltage VDDR to be used at reading 
the data from the fuse cell FC. Then, the 
reference voltage Vref is generated by utilizing 
the threshold voltage of a reference cell REFC 



which is provided with the same structure as the 
fuse cell FC. 
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(54) m^oi^mi ^mufmmmm 

(57) [gi^] 

m^^m hi-X-b;WFCSr-irtfhA-X-fe;HI] 
•f\i^~X^mm^^3b. #E«EVDDPS:^* 
EV D D P ^ t ji. -X-fe/k F C *^ ^> T- SriS^S t-fc 

# {^ffiffl^^i.i.»?^tti tmsv D D Riiz^mthmE.^ 

mm2bi!^m-fh. ^LX. #SS«ffVref h 
J. -X-b;kF C t n—WM^^LtzW$-^)VRE¥ C(n 




(2) ^2 0 00-9 1 505 (P200 0-91 50 5A) 



m^<^ L ^ V mmm^mm tx^^^i ^m.m&^'k 

So 

a. 

m^lULmmzu^^u-hi-^hyyi^xifi^tsZ 

k ^nmb-tm^m i iixi/m^2 ^^-mmzim 

( A ) mimmm,& t m^dM^ta tmm t com?:mmm 

(B) mimmmz^^m^i^mLfzmE. 
(c) m^mmm&^coi,co. 

±iB ( A ) - ( c ) c?)v^-rix*^-oT'S)§ >! b ^mmt 
■tmmM3^ztmff)^mi^mmmmmm. 

LTffit&t-i.#jEiiiifi&. ^i^izmm-t^zt^mt 

m^<r>\yKMzmLfzt^ , Buia#ffiiiis&«#Eij^^ 

5 izim<7iTmwMmm^imm, 

^'^^ai LA^^T bf^f^, ^NSttfc =5:1. i t S:!^ 
[0001 ] 

[0002] 

[m^comn mm&mizn&Ltz^~mMmr~ 



2-1 16 084^^^|g, #ffl¥2-24 3 67 7^i> 

fli^^::lai£Si^■C^^-S., 

[0003] ftjfiT'{±. KIS^fflf-^'{f*»0-r''5r 
^T-:?(i-pV^Tt>. tjL-Xtcfti5-oT^«i%tt^t 

[0004] t ^ -x-t'/i'Ocia'tt s tLT 1. > § li - 

-X-fe;l.^(ii.|,^fi^|#:mailIi?&^atfcV^T{±. 
»f^^^*&-ti.Hu{^. b^-X-t;l.*^<i>c7)r-^SS^ai 

^iiii/y-y^^m7-thm^m<^m!S.mi7i,z. ^ 
co±w^j:m^ttiiimsmm^mi8^z^-r. itf. ^ 
<7)m&mi^ktLizm.m-tt. 

[ 0 0 0 5 ] 0 1 8 t^fs-rft^PONRSTii. yN°V-:t>- U 

2V) "L" ^'v^i^fc^l,. ii^^=J;0«^S 

[0006] ff-^PONRST' (i, M°y-:ti^U -fe-y Nff-f- 
CO-' ?T-S) S , it-f PONRST tm^kltZ^l^i.. ft-f-PONR 
STA^\ J-haSttiiVd d^J^fil^-^j'^VPONRSTtcaLJtl^ 

"L" i^-;;l^tc=Sr'S«{c*fL. fi-^PONRST' tt. i'hfK 

«agVdd*J^^P'^/l. (~3V) tCjtUvI^JC "L" 

u^Mz^j:i,ztX'hi>, m-h. «-^ponrst' ^ 
mmv d d ii^^u'^^/Kca ifzzb ^^-tm^x'h 

[ 0 0 0 7 ] HI 7t^Kt-#I±[lIBt2 0 1 ft-^PONR 

ST' *i "L" K;wt5:?>tvStt'ftt, ^'hgp^SVdd 

^F;f£K/P ( - 6 . 5 V ) C7)^j±mff V D D P 
-fh. #EmEVDDP(±, «E^}iIlIIS2 0 2t:«*& 

^^s. ^ffimffivDDPti;. mKmmn2Q>2\,zii 

V L«E V D D R t $ n ^ o 

[00 08] «E^j|||IIS&202{j:, ffffmffiVDDP 
&F;fSK;l^ (-4. 8V) (0|^;^!liL«HEVDDRt^ 

t/M^aj tmffi V D D R3{)^HIfS^'<./^t•■^5 h 
a-n-H^-t^i^) V D D Rr -f T-^' Sr•^^■C'V^I> . 
[0 0 0 9] El^^ii:AtiVDDRU'^'AP-^{±, #B1« 
EVref ^iSffltT. #E«EVDDPS:F;fJg^^;l-40 
M^aiL^ffYDDRtCU-^'^^-h-ri.. H^-lt&V 
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aj L «£E V D D R fM^\y ^Mzm L fz fj^ti- $r 

yDDRmmv^OUzmt^b "H" U<.)Vtti:t, 
ic7)fi^SVDDR{i. h i-X-tr;USlJi*PllIg&2 0 3tCtt*& 

[ 0 0 1 0 ] t a.-x^mmn^2 0 3«. ti-^roNR 

ST' "L" V^)lhtchb'<^m\LL. fl^SVDDRA^ 
"H" b jL-X-fe;l/*^^«T-^i^«^ 

[00 1 1 ] bi-X'-fe7HlIS.&2 0 4(±. hi-X-fe/l/ 

F c . h i -x-e /ix F c *^ <^ 7-'- ^ |^;2Aai-r ^ M 

^t^liPMOS P2 0 2. hj.-X-fe/l^FCtPM 
O S P 2 0 2 t c7)iatct*ig§ix. L I ^««E*^U{3: 0 
Vt §ti;t!NMO S N I 2 0 1 . ga*^3i^i!)^l2S t 
Ti/->Sra, t j.-X-fe;UFC*^(i>i5!;^aj$ii7t-f'-^'2r 

i^-^yxjb^Htr^ixTV^^ra, ^-yf-IMS&LATfc, 
PMOS P202i:NMOS NI201fctf0y-K 
24 1 tSrS^-r^jS^HSSTG^^LTV^^. 
[0012] bjL-X-b;UMffl)[lISS2 0 3{i:. «^PONR 
ST' "L" V^}V<nb^^ fI-^SVDDR*i "H" Ix'^/V 
htchh. fi-^F SREAD€:P;f^HJ^ "H" K/L-fc-T 
fi-^FSREADti, PMOS P20 2, HXX/W^ 

^nTG\,z\m^ixh. mnvs^km "h- v<.)vco 

PMOS P20 2. ioi:t/'tgM[I]SITG(±i: 

[0013] iX^-^X'. \t^F SBIASfc it/WF SWL*J 
^n-en. FjT^M^ "H" l^'^/l^t^rS.. ^^xtJ;i9y 
-K2 4 liOW5[«±. t j.-X-fe;l^FC*i' "ON" 

"OFF" ^fj^T-^-ftlt-l., y-H24 lcO«fii{±. Jggg 

24 KOttfil^iSt, "H" V^)Vt.fz\t "L" l-'s/P 

V ^ ^ 'y ^ms-^ L A T t^zmm-t i> . 

[00 14] ::cDJ;dtLTh j.-X-fe;UFCtlB'li$ 

V T- . ^m.ifmnmmm^-tm^zm^ 

tii^iX. 9 7^lllS&LATtC5-yf-§ilS. 7-yf-IlIfi§ 

[00 15] <li7)j;a^rbA-X-fe;PfJfflitl]S§2 0 3(c 
tiV^T. it#FSWLS:i'|>g|!mVdd J; D^ffil^^S^tfi 

i'hSmiiV d d <7)]yKM± 3 VJilTS T-jlS LT # T V ^ 
h , i'hgSSSV d d *i 3 VOTt^S t . TO-lr>!^^ 
HfcJ:^*^. h^-X-fe/PFCcOtfttL^V^ifimjE 

[00 1 6] ^Oj;-5=5r^-^tci:iUt, hjL-X-fe;PF 



ht, hi-X-b/i^FCJi "OFF" tTLiV\ iEL 

[0017] ^n^RftC/ia^tC, h A-X-feyl^FCcoy 
- h L . ?l-g|5«}S V d d J: 1? t ^a;^tiJ LWSy 

-x-fe;i^F coyL^\ mmmi-^m l ^ t mw£(-zh 

Xh. hA-X-b;UFC^jEL< "ON" ^ittZtt^ 

[00 18] Z<^Xd^j:m^iiiLm±VDDRI>i. ttff 
^mmi^ 2 0 2 (Cii I , #E«E V D D P ^fS-^ffi L 
'lEVDDRtC^^}^-ri>ii:T1t'"^^lS. #E1:EVD 

DP^^7:^ajt«EVDDRt;»r?.;^ci6Wi, am 

fc^:l>#tfl«EVref *iiJ>:>ST"$>l,. 01 74^. #fS^f 
-^2 0 5tC^p-r[llgS*^ #HS«EVref 
B3«E^I1]S&T-S.-S, 

[0019] m^. z(7)mmmj±m.msi2 o 5(c«. 

TU- 7 T yxmSSA^fflV ^ ^>ilT is 0 . ^ F ^> -y r 
^7r^>'XllIgS^fflt^T#BBmEVref 

^?as<7)^^i!iw^t)^>rt, (as'-s^oK/p (-1. 

2 5V) X-^^^^i> Z t tK'^ h „ 
[0020] 

[ wntmm LXot^mm^i zcoio^zj^yv^^ 

Kdr>'yri-7rl-yX|l]g§?rffll^T^^$ 
-ti:fc#EBl:EVref Srffiffl LT , #E1:EV D D P ^IS 

^ttiL«EVDDRic^-ri>fc. m^^fifzm?^\^L 

«EV D D R«. «}imEc7)^^aj$c0^ilt'(^;b ^> 
[002 1 ] ^ixtcjlftL. bi-X-b;t^FCiOL&V^« 

^ fz\mm.my^zh ^^i^tia , i^^ai Lmsv d d 

R t - lEIiT-^' tcStJiBL/S b i -X-b;PF C « L # V ^ 

[0022] ii^f&BJii, ±fei7)»ffit3^^^T^$iX/c 
h<J^X. ^c7)±g=5:ge<){i. miico«E«^?SS^tt 

(iffii^ (^^tc . M^m L«E t , f B«T- 9 \znm \.fz 
>z^~x^iv(ry\^^\^m&t<n^-^±%<%xh^m 

[0023] 

^ffiL«E^^«!(cffiffl-r^#.^mESr. bA-X-t;U 

[0024] }L%mm:^'t^^m<^m.m^mrc:h 
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\,zmm^mYmmm%^\i!,L%mz^m~thh. 
tULmma. \isL-x-ii!u<7^t^\.^mms.(r>miizmit 

[00 2 5] Z<:r)XoizWi;^tiiLmE.i}K hjL-X-b;P 

coL^^^imf±c7)^m^zm'tx^mt^ztx\ 
Lmm t mm- ^ iznmt 1. 1 ^ L^\,m 

[0026] 

'n-t^w^(om^i^-tm^x'hi>. ii2{±, 

[ 0 0 2 7 ] a 2 (C^]^-rft-§-PONRSTfi , ^ -:t V U -b 
•yhii^Xhl. fi^PONRSTJi, 3'ha5«5®V d diO«(4 
*i0VA^/i>±#L. «M5AKaL-'<;l-VroNRST (-2 

V) tig^st "L" ztiizX'O'mMti^ 

[0 0 28] ft-^TONRST' ^N°V-jj->- U -fe '/ bff-^ 

SUK ^l-mnMy d d*^'|^*[I^'<;UVPONRSTtCjtL^cB# 
t "L" L-A^Ml^^cOtcML, fi^PONRST' (±. i'f-gR 

mvddAi^si^^^p (-3V) izmuzmz -l- 

U"^Kc^:l,c:i:-C-$)?.. fiP'<j>, fl-^PONRST' (±. i'hgp 
«jiV d d^s^SK/l-tcS L^^ b Sr5rrfl^-C$> 

[ 0 0 2 9 ] 0 1 tS^-r#ElHlS8 1 {±. fi^PONRST' 

"L" uK)ut^j:ttmtL. mmMyddipm 

(~6. 5V) #ESEVDDPt#E^|,„ # 

«avDDP(±. «E^it0B2icfcv>Tis^ait«E 
[0030] ms.^mms% 2 {±, #e«ev d d p ^ipj? 

1. #E«EVDDP^F;fSb^yP (-4. 8V) 
^tt! tWEE V D D R Udf' A S V D D R l-df ^ 

P-:5'2 2. *iJ;t>maiUBEVDDR*SF;fSW's/W 
•C'S) t^m^iWl^-t I.VDDR7•"'^7^^':S'23S:^^ 

[003 1] vddptVx^'^2 mmmm^ 
(t^ryr) OP. z<mmmmfip. 1 



#E«EVDDP^»fiLMiJL/i«E^Stt, ^comA 
•9 , HKliB^P. 1 {±. #EmEV D D P *<F;fS^'<i 

Mzm Lf^i}^ij-mm-ri> r-^^^■fI#sr tti:>]-r s . 

E«EVD D Pimm.\y'<^Mz-m Ltzt^t^^l^mt h 

f'jf)vmnc?mz^-m^ixh. mnc-pmu^ ^ehiss 
i^z\m^tih. 

[ 0 0 3 2 ] n 3 (i . #E[M]g& 1 <7)-[B]g&^j ^Tf^-tm^ 

mX'hh. [I3(cs^-tj:5t, ^^EmSSlii, 

t t/;:^io X , J'hgli««v d d Sr#E«EV d D p 
E-r-s-f-^-i^'-Kyrms^ 1 2 Sr#^T•■v^l, , u y^";*- 

i-P-^'l 1«. fi-^PONRST' "L" Ix^^l't^Sr.i.i: 

vStt^tL, ft^cpEN^i "L" ^'<>»L'i7)rBi. %m.mn<t>i 
^f)th. mm^<t>t)-mi^tix\^h^. 
yy-m'^ 1 2 tii'l.gPBMv d d ^#E-ti. . «-^cpEN 

{i. #EmEVDDP*i)?fSL''<;Pj;'9i£V^S. "L" 
U-^/l^fc^s^^-rUyj/jfvl— 1 1 S-Wf^S-fr, #E 
^EVDDPj&^BlfSU^Wca^^t , "H" U^Vk. 
^j:'^XOy^:^i^l~^l lcr)mi^^W±$-th. Ztl 
^ZXD. »E«EVDDP(i. m^U^Mzmtztlh. 
[00 33] VDDRl/^-il^-^2 2(i, UllJJilSfl 
(^^r>'7')0P. 2Sr%^S. ^W:^SJ)tS1iSlP. 2 
{i, ^OIEA:tl4g-? ( + ) tc. ffiijiR3, R4tCj:-^T 

MXtim^f- (~)IZ. #.^«EVref ^Stt-So ZMZ 

x'o. msmmmp. 2(i, #EmEVDDP&Bffs^ 

■^^l-<7)i^^iJH LflEV D D Rtcudf-^ h -tS T-fn 
^•■|i-^vR^ai:»]-t?.« r^D;5'm-^vR{i. pmos 

p 1 co^y- h izm^^it. PMOS PI (DV^mm 

M^:fjiTi-x:imm-^h, iiitiO, #E«EVDD 
Pli. m^]y^Jl'<r)mi^tiitnSVDDRiZV'^jLl'~ 

[0 034] VDDRT^T^^2 3i±. HKliSB^ 

(^'<Tyr)op. s^^-th. z<nmim^m. 3 

ii, ^c7)iEA^ffi^ ( + ) tc, Jga[R5, R6t-=!;oT 
l5!^SL«EVDDR^fiiit^^SiJL^^«E*S(t. -ec^ 
tA^lS^ (-) tC- #M«EVref ^S(tl>o 
J: D . ^WmtsSsOP. 3 (i. is!;^tti t«EV D D Rtm 

'&v<MzmLfzi)-m-^^mm-hr^tiym^^\&-n 

■tl. ZcDTi-n^^m'^li. -!yj<~^im.2^zx:h^ 
ft. LmEVD D Rtm^UKMzm tTt:*^*^ 

S: *^a-r -S. T i^^' ;Pfi-^ S VDDRtC^m $ ti, l> „ ffi^ S VD 

DR{i. m^iULv&vDDRtm^i-'^i'izm-ht. 

"H" IxAL/t^i;^!,, fl^SVDDR(4, h jL-X-fe;l^Jffll 
llIS|3{lft*&^tLl.. 

[0035] bi-X^r;^$IJ|^PE^S3ii:, ff-f-PONRST' 
j&i "L" l^'^/Ut^Tl.fcvStt-fEL, fi^SVDDR*S "H" 
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too 36] hy.~X-tjum^4},i. hi-X-fe;l^F 
t^^PMOS P2. b i-X-b;PFCt PMOS 

tiNMos Nil. mmiim^mi^i tx^^m. t 

i -X-t;l^ F C ? il/iT- ^ 5: ^ -y ^t- S ^ 

Hff^ilTlr^Sra, ^-yf-mSSLATi:. PMOS P 

2tNMos N I ikcDj-]^ 4 1 t^mm-timm 

[00 37] 114 ii .il/ia 5 ii, h.x-X^r;^$lJ^^PIi]S§ 
3<7)-[l]S&f?iJ^^t-Il]S§llT-J)l., [14 JC^-r J: d tc. 
hA-X-b;l^$IJffllI5Iff^3(i. 7U •yr7 0 7r3 1 2:* 
■^•1. . 7 ij 'y 7-7 n -y 7° 3 1 (i , ft-^PONRST ' izXO'J 
-fe -y h fl^ S VDDRtC i 0 -b -y h $ixl> , 7 'J -y 7° 
7D-y7°3Hi, fi-^SVDDRLAT $rai:^l-ri.« fl-^SVD 
DRLAT ti. 7i; ■yT7 0-y7"3 l*^ft-^raNRST' tCio 
tU-b-y N$il3tf*, fi^SVDDR*i-H. "H" l^-^iyUt 
"H" UK/Uifrnt^. ft-^SVDDRLAT 

[0038] ^NVkXfI-^m^*Il]S#3 2(i, m-^SVD 
DRLAT "H" V-^fl-t^^t. ^^°;^X^Sr 1 Srj^o.'N" 
;i^^ft-^TRRIGER ^ttJ^firSo /tyUXfi-^TRRlGER 
"H" P-'<.;l.h^l>i:, 04 tc^^-f^ XA-:?INV. 3ii 
"H" L-'C/l^cOfl-^FREAD^ai^J-r-i), ff-^FREADA^ 
"H" b'^/l-t^rl.i;. El5tC^-t-^ W-^-^'INV.4ti 
"L" \yK)\^cr)m^^aitl-t^. -Oy^-^INV.4*^ 
"L" L-^;POit^$:tti^lf-|>>IttcJ:oT, >f ws- 
^'INV. 5ji "H" L-^;l/COft-^FSREAD^ai:?J^I>» ^ 

i^lz^ y.f<~fm.6tfi "H" ^^;P(?)ft#F SBIAS. 

fcJ:U'V'<JPx7:?LS. 1*« "H" l/^/KOfi^FShL 

[ 0 0 3 9 ] t ^ , ft-^FREADC0P'^;Ui3'f-a5«i 
V d d . ft^F SVL(^UKMm^tii LflffiVD D Rf' 

J)l><. i;^^. fi-^FSBiASc7)b'<,/Ui, nmos ne 

2iOL.&V^tt«ESSi;^|>. laStf, NMOS NI 
3 {i . L # V ^fi«E**'i5fJ' OVb^tifzNMOSTh 
lo . ft-f-F SREADJi. bA-X-fe;W[I]SS4<:0PMOS 

P2. nxr/mmmmGi^zim^ii^, fi^psRE 
" H " uK}\^cofs .PMOS P2.fcj; x/mwim 

SSTGJifcttcSam^fc^^o ft^FSBIAStiNMO 
S N I l<^y~hl,zm^^tl, ft-^F SWLfit A-X 

^fUFccoy-h^zim^ii^, ^wccto. y-H4 

l««fi[{i. hj.-X-fe;l^FC*s "ON" "OFF" 

*>-cs-fbr !> , y - H 4 1 iomeii. mmm gcoa 
ijizim^ti^. SMuiesTGji. y-h-4icomm: 

mt. "H" p-><;i^S7t(± "L" K;i'V-«-fn;^)»fOtb:^: 



[0040] C<7)J:^(cLTti-X-b;l/FCtcie'ti$ 

OiSil, ^-yflllKLA'nc^-y^S^lSo 

LATti. gS*ijl?S«lf^^LTV^-l)rBl -?-(7)9'y^L 

[004 1] Z.<n^k^ ^NVUXil-f-TRRIGER "H" l^'^. 
"L" K^I/fc^rO, 04tC7i^1-JlglIlSS3 3*s 

<;l-i:^r-l.o fi-tFREADj&^' "L" Kyl-t^Sfc, ffl-^ 
FSREADj^i "L" VK)Vtt£'0. fi-^F SBI AS^i J;t>'ft 
-^FSWLiJ-efLmaSB^rar 3SjiaiC "L" 
fc^l., §<?>tC)lffiB#ra1^4*Sgji-ri.fc, ^NVl^Xfi^ 
l&4IIIS§3 4{i. MVLXlIr SSr^O^NVUXft^FEND 

^ttl:']-ri.« fi^FEND 3i)^ai^§ii|,ifctJ:t3, S!;^ 
til L/7 'y ^^-^yx{i*IT-r-l. o 

[0042] ^oj:-5=5riiiiK^tci5v^-r. mi<7)mmm 

mX'li. #HBlffiVref yN>K^> •yri/7rl'y 
X|lIIST'{±=5r< . h j.-X-fe;UF C t |Hl-;SjiO*^ 

[0043] .1 <0#S§SEVref i^±-thmm 

A:^S5 2, fcJ;l/VWrx«EVBIAS^til^-ri.VBI 

As^[II^^5 3t^■^^■r■•v^l.o 
[0044] tti^a 5 1 ii. v-xiz^mmnv d d $: 

SttSPMOS P3. iSOPMOS P3c7)Kb^y 
F ^ ^ > ^t^^ t/o . U 3= ^ ^^1«EA^{5(^■ 0 V i: $ n 
fcNMOS N 1 4, fciy'^SONMOS NI4(:7)V 

s^S(t-&«*-fe;l.REFC^*LTV^&, »-fe;l.R 
EFCIi. bJL-X-b;^FCi:|B|tff^:|^^3ctl^'!|ttt^* 

F C fc |3|-:Sj&<7)S^^rS> I , 
[0 04 5] #B3SjEVref (i. PMOS PSiOHl- 
-O-fcNMOS ]<l ACOY^U-^ yt<7iy-\i5 4t^f> 

%hfih. <r<^y-K54{±. 'lE^j«[iIS&2tcfgM$ 

S2^^r;^REFC^7)^-^^C»^^^^ 
NMOS N I 4i7)>^-Mi, VBIAS^±I1IS&5 3 

^zmm^ixxv^h. 

[0046] VBIAS^^mS 5 3 V-X {z^vwmiB. 
PMOS PMOS P4. ;:c^PMOS P 4^YV 
iJOVtStiitNMOS NIS.CIONMOS NI 

5i^y-xfcH^^yty-hj:&S?^L, y-xtcni 

S&l^ffiil!!WaVs s^Stt^NMOS NE6S:*LT 
V^|>, ^S0VBIAS^*|l]ffS5 3{i;, ^'[•g|5«5iVd d*n 

[0047] >''<;-^TXmEVBIAS{4, PMOS P4C0 
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Hlx-<yfcNMOS N I 5cOFlx-< ytcoy-F 5 5 
i}^(i>nf>iX&. ZC0y~V5 5l,i. NMOS N I 4« 

10 0 48] ^UT:^mEVBlfSCOU'<Mi. NMOS 
N I 5<7)iL«B^LI=l<^ffl:«Et NMOS NE6tf03£ 
WSL^^^MMEt^^Thl. NMOS Nl5cr,t 
§V^ffi«E^ "VTHl " NMOS NE6i7)L# 

t-iffimE^ "VTHE " ^^'-f TXliEVBIAS 

VBIAS = VTHI + VTHE 

ttci. NMOS N I 5<7)LI'V^iimEVTHI «i{J{3r 

0Vt'Sil.COT\ AWrxl;ffiVBIAS{±, 

VBIAS = VTHE 

NMOS NE6c7)Li^l.^fl«EVTHE 
^L<^l.. NMOSNE6<7)L|;lK->lllffiVTHE 
1,11V ti-lt. ^-^-f TXl;EVBIAS{±{3{5' 1 V t ^ 

i-oT, NMOS N 1 4i?5y-hCDmffVGN I 
4{i:l Vggt^l,. 

[0049] NMOS N I 4coaB(i. ^Jp-feyL-RE 

REFC(c^-fs "V7h9-^hii^" S-WJ-r?. t 

W-^lVREFCl,Zii\-^Xh. t jL-X-fe/UFCtlHl^ 
;l.REFC(7)L&V ^fl«E*^'^il)-t 1. 1 . #.ME Vre 

[oosojv^h^-fh ^nmthfzi!bi,z{i^ mw^ 

JlREFCCOVUA ycO^VD^l Vj.:JlTt-tl)<7)>i)i 
m\ iiOTtWCis NMOS NI4S-a(t. *»-^NM 
OSN I 4i7)y-h£7)l;EVGNI4Sr 1 Vg^tt"l>« N 
MOS N I 4(7)y-Xi:S2|Hr;t^REFCc73FL'>f >- 
hifS.\>^zmm^fiX\^htzMZ. ^-b^l-REFCiT) 
FL'-^ycOSEVDii:. NMOS N I 4<7)y-Xc7)^ 
Et^Srl.. NMOS NI40L-$V«E 

Sr. NMOS N I 5i;PIt "VTHI " h-r^fc. 
-feyi^RE F OCT) F i^-f y<?)«EVDii. 

VD = VGNI4 - VTHI 

fc^-S • y~ F<?)«EVGNI4{iA-< rxmEVBIAST* 
^<7)T\ £^-lr;PREFC<7)F^-f yW'BEVDJJ. 
VD = (VTHI + VTHE ) - VTHI 
= VTHE 

i:^:"?. NMOS NE6cOL#V^ffl[«EVTHE (::{5{J- 

<7)mEVD2rl vmTt?-§. S2i-fe;l^REFCt±-f 

I. "7 7 F 7^ vmM" tmm^fii. 

[005 1 ] NMOS N I K N I 5 Wi-eil-eil.. 
L ^ V ^1i«E3&si5{3r 0 V t $ . Ui^(9>S ^ > F iJ >- 



>-.y^^c7)NMOS$:J4^l,^Ti->S*\ ^ixtixwNyx 
^>FS^NMOStc3Sg§nTt^^^. L*^L. -fy 
FiJyi^-y^'McONMOSSrfflV^S.Itr, ^J^-t^l^R 
E F C CO F L"f y <7)l:E V D iOtf O |i *ijtp$lj ^tih. 
t^-^on^ii^hhcnX'. NMOS NIK N I 5Wi: 
^fl^'tl. -<yFiJ>'>"y^'StfONMOSSrffl>'->.&>Ii: 

[ 0 0 5 2 ] ^ ?t, #^mEtt!:^K5 1 CO, #,^.aEv 
ref ^%i$-(i:l>i:#cOt?^t^Sa5^(C(i, PMOS 

Sli$-li-|./t*bW±. ^(7)PM0S P3Sr"ON"S 
•ti:^{m«-^'b^V\ PMOS P3^ "ON" ^-ttS 

[00 53] A:^a5 2{S, y-xtci't-gpmiiivdd^ 

g(tl.PMOS P5, iiit/PMOS P5CnY\y4 

5 6^*LTV^I., ^l;8iES5 6{i:, 1 // A(?D^i:8!E2* 
gft-t. tJt. Mi-fe;PREFCOL^V'>ttmEVTHREFC 

(i. -f-o F i^-f ymum'm.\,zmLfz t # (^y- fo 

#BSSE^±|?]S&5£7)A^S5 2 
tffi:<]a5 li:{i;*l/:^FS7-[BIgSco«BgT'3^§, L 

tzt'^'>x. :L<7imicr>mmmmx'},±. m^^)VRRFc 

cnL^\ ^fflmE VTHREFC(±, F 1^ >WMii l^Aiizm 

[0054] PMOS P3Sr "ON" ^-it^f^is^Ott 
EVGP3(i. PMOS P5cOF^-<yi;Sm?;iiI5 6 

BSmE^IUSS 5 T-#> § t , fe«itS 5 6 *i 1 xi AiOg 
eSL^^LTthli. PMOS P3tfi "ON" i'hgP 
l:i!gVdd>{)V-F5 42::rr-LT. S2p-b;PRE FCcO 
y- b , Z.<Dt%. ^VW^mWM d d*\ » 

Sp-fe/l-R E F C CO L # V ^li^EVTHREFaXhfS) t . 
a*-t;t^REFC*i" "ON" -tS, ClcOt^. SJp-fe/W 
REFC*mMOS-rifj!!t?tL-ru|., k-t^b. J- 
F5 4(7)«E, BP-i^>#BSl;EVref (i, 
Vref = VTHI + VTHREFC 
bt£h. NMOS 5 2£7)U#l.^ffll:EVTHI {±{i{a'OV 
X-hh(r>X. #BS«EVref l±, 
Vref = VTHREFC 
bts:h. 

[0055] icoj; 0 \.zw, 1 <r>mmm\z{%h^\m 

Vref S2p-fe;PRE FCcOL^VMiUEVTHREFCS: 

[0056] ±iE#B^«±^|lISg 5 1 iSV^TJi. #BS 
mEVref {i, ||®Wt»JP-t;l/REFC£Ot#V>a« 
EVTHREFCi;^^. SJi-b^L-RE F C(i, hA-X-b^P 
FCtlHl-1ijtiO*^T-^)l>. ^C0fci6. #EimEVre 

f mji€Ec7)^i)^?as<7)^iJtj£bTti-x-fe 

;UWL#v^fiimEVTHFCt|lltJ:3t3^tH-2.. ^coj; 
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L^VDDRSr, t jL-X-fe;PFC<7)LI'V'>ffl^EV 

[00 57] I16{ih j.-X-fe/L-FCcOLt'OlillEfc 
J;t>'M^^tH L«IV D D RWSSiSfftt^^-rHTS, 

ISIia (A) (S#B3mffVref AyHdf^.yTl/ 
7rlxyx[l]S#*^iJfflLr*^fe^^i:7t^^. lalH ( B ) 
Ji:#B3ttffiVref ^S^-fe;l^RE FCtoL^V^fflliE 

C 0 0 5 8 ] [510 ( A ) tC^-r i 0 iZ. #!^«EVref 

■e7t**^fc{±. ffiSlfflr, ti-X•t;^FC*>' "ON" 

L«ffvDDRtcoM ( Av 1 ) , Kni<zmimx\ t 

a-X-fe/PFCA^ "OFF" "ti. L# V^tt^ff 
(«^a;^Li^VMa«ff) i:a?;^mL«EVDDRi:c7) 

H ( A V 2 ) y&i-e^-f'ii/h^ < ^ro-c L ^ 0 , 
[00593 ini;:ML. IBIH (B) tc^t-J:^*::. « 

HS«JlVref S:, »2i-t;PREFCc7)L#V^fflmE^^IJ 

fflLT^?-(i:!t±|-^tii, g!;^fct}L«EVDDR«<, 

h jL-x-fe;pF c CO L ^^mms<^^mizm-^x^m~t 

Z-COfzib. h ji-X-fe;l/FC*^' "ON" tht^^T) 
DRtcT)^ ( AV 1 ) , hi-X'-fe;l/FC*i "OFF" 
<^aiL-fl:EVDDRi:^OM ( AV2) (i, 

[ 0 0 6 0 ] ^rjo. m:ms.m^mz-^\^xiim^zm^^ 

[ 0 0 6 1 ] H 1 7 Lit #{B^EI64I1I8« 2 0 5 f 
{±, MBjiMtlS {^-<Tyr) OP. 2oo^fflv^T, # 

B3«EVref (DUKjl-^mmMI^-tlo ZCOtzMZ "^ 
[0062] ::fLtc*^ L, 0 1 IzijkLfz^mMS^^m 

Mmt^^Th&, mz "^mmm" ^mmu±. m 
mm^'¥^z^mm±m<7)^yTy^^swtL. m«« 

it^x J: 0 'J^$ V ^mmx-m^x'^ t . 
[ 0 0 6 3 ] , mmmmm. 20 on. mmm 
tmu^Ti-ay^m^. s.\s-h^^ryrx'h?>. ^ti 

L , #!iltE5&^fe[H]jS 5 iir >>"^;l^^IilS§T-$) . 

X >';S' ^L-^ms^ti: , n-tiv^muz^t^x mmMW 



[ 0 0 6 4 1 $ #B§«Ei%4igSS 2 0 5 ii. Hii 

[0065]Vddjiiin < VPONRST 
V d drain < VBGRMIN 

mS.VPOHRStiimmtkX'Sk^U^Jl'. «EVBGRMIN{i, 
A> K >y y r I- y X iHlSScoai^iiS^-t I. , * 
A-^cr)^\-^9MV d dcr>UK;UX'$):b . 
[0066] ZcomA-^mi^mii^ d dmin cr,^m±. h 

I. fi^^r p -fe X A' 5 7 ^ ^*^-r iHiiL t ■& 

*^Mftf^fl:EVddiin ioK ±ia<7)^f^<7)J; 0 13 

$iJRg$^il. t , #KSE^0SS2 0 5c^f^|fitctgig$ 
^II.«E^}iIIIS«2 0 2^. t .a.-XMr;U$)JfflI[lIE§2 0 
3, b^-X-fe;HllSS2 0 4^lH]S&^H-7-i>>v&vh^ 

Xh. 

[0067]$ /^tcmEVBGRMINt^EVPONRSTtcO^ 
VBGRMIN < VPONRST 

l;EVBGRMIN«smEVPONRSTli(JL{C^oT -5 t . f< 

EVref ^ftllt-^=5r<'5:l>, 
[0 0 68] iixtc^ftt. #K«E»^[1]S«5(±, A> 
Y^-^-^r\yyrvyxm^^^ttc^-^(r)X\ m.A^m^ 

liEVddmin co^mz. llEVBGRMINt J; §SlJ*t(Ai>S: 
<^l.. #BBmE^±IIISS5c0f*St3^M$ 
ixSm^^m[liaS2^. bi-X^r;^$lJ»Il]^^3. bjL 
-X-lr;HE|g&4 cO|EllfSiSlt-7->''y*^'::^§ < =5:2, , 

[ 0 0 6 9 ] i-^T. 0mms.?t^m^5ii. mmma 

m.mm2 0 5{Ci:t^T. f^SWEMatttCiiJg*^ 
BGRMINS:«EVP0NRST J: 0 < L^fmfi'^r^^Sr 

[0070] iiarn 1 <^mmmmxii. zixi^<7)^ ^ ^ 

mj^iz-y\ ^ T t #^ i t *iT" ^ S , , ±ie#EfH«E 

%^feiiis^5tcfct^T{±. ti!,timi(^n.mzPMos 
P3^:m\^i-zi3K zff)nm^. m^:^yi--M.co-m&tn.iz 

X'hh, 

[007 1 ] i/s. m^iS5ii^S?gr^i«v«fm 
{f , m^SlAt J: 0 tli Lfz^mnM'^ d d o« 

e*^', »p-fe;l^REFC<^LS=V«EVTHREFCSr®X. 

ti{f, mmmmyrei t^^^^ixhx^^ztch, z<r)tz 

t^, ^EUlSSl Srm-f-PONRST' tJ;o-rU-b>y ht^r< 
Ti;. #E[lll?«lSri!)#$-frl.ii:tTOc'5rl.. 

[0072] m2<r>mmm'\ uim i (^it)5s?^.^i= 
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^^Lfz^umm^m^ 5 «i , iumm-kJiR e f c « 

L#t^(a«JBEVTHREFCcOW/<;l^^^O#BS«EVref $r 
E F C C7) L # I 'ifflmE VTHREFCUli'l.fT) UKJl'ttt Z t 
[0073] Z(^m2(DWmm\i. #.^«EVref ff) 

^fib\ mviza^^x. mi tm-'<^^i^iz-:>^^xim- 

[ 0 0 7 4 ] 0 7 i,z^-t J; 3 1 . m 2 (Dmummxu . 
^mmmmLmsi 5 c^mmz . m^^i^mm^ e mm^ 

Wii. #KmEvref ■ {z^m-t^. mmmKvrei • 
li. mE^mmsi2^zim^ti6. mm^mm^en. 

#BSBEVref i}<Xt)^tli>X:>jm6 1 . #HS«£EVre 

[0075] mA^mm^e a. mmm^vref ^ . a 
imRii^z':^itiix:bfm^i 1 ui, 

111 = Vref /R 1 1 
ffitaRl2(:iiiEni.m^ia«i^i 12{i. 

112 = Vref ' /R 1 2 

^JfSmeiEI 1 2tA^'SVHc^Lv>co-C-\ 
Vref /R 1 1 = Vref ' /R 1 2 

[0076] t9>t {C#{SmEVref ' ti. 
Vref ' = (Rl 2/Rl 1 ) ■ Vref 

[0077] #BS«EVref {±, immm-^fURE F C 
«0L#C^fflmEVTHREFCT'$>l.cOT% #Hg^Vref ' 

a. 

Vref • *=5 ( R 1 2/R 11)- VTHREFC 

[00 78] z(^xd^z^2comtmm^zxtiii. im 

SJp-fe;l^R E F C (50 L § V ifl^E VTHREFC<7)^'<.;l^Sr5^ 
'5#BB«EVref ^, ffiffiR 1 1 t jftfiiR 1 2bC0mi 
JtfgLit^'<;P&So#tB1IEVref ' tC^Ji-rSifc 
*>-e#§„ #{iS«EVref ' i±, #HS«EVref 
^fiiLT^»^!t^r^)l.. icO/ta^. #Bg«EVref' 
{J, fcA-X-fe/ktfOt^V^ffimVTHFCtlBlWt^, mii 

«Ec^^«i-^?aiS<o«ciEtT^i!i-rs. x-yx.m 
[0079] [ m 3 <r>mmm'i m-commmni , # 

B3«E5^*lllK 5 {i, (5(J-S2|6-te;l/R E F C CO t V ^ffl 
mE VTIIREFC(7) 5rf#0#tE!l:E Vref 

L^vWMEVTHREFai;. ^)3KBL# v^tf«E^ffig 
LTI-^I.. tSV^IS«EVTHREFC(4, »Ji-b;l^R 



E F c tc^j/^^^.^st L . -ew^^jsy- h i^M'f^m 
tli $ €:^c^^S-C(7) L # ^ffi«Et'^ I. . L o -C. # 
MmEVref fi. {5{?aJ|H:;UREFC(^lDJWt|!V^fii 
«EVTHREFCint.t^rl>o 

[0080] ^<?)J;-5^r#,^€EVref DML^v^ 
ttmEVTHREFCint.mt-c?)P'^;l.{C^^^-tl.t={i. ±12 
m 2 J: 0 U^Hfl Lfz J: 3 (C , #!f^«E Vref 

[0 08 1] L*>L. #tiS«EVref ^OWL^V^fl 
mEVTHREFCint.tJ,i'|-cOK;l-t;^Sg'tl.C::ti, 
;t.REFCt7)??iffiy- hCC«^$:aA. fl|I*>«2p-lr;WR 
EFCtT^-^^S^iAtfi; oicLTtjtii^. 

[0082] vli'Ji'^^mB col^ififf^ffitc J; ix«\ 
^mmn6t)<ti:<Xh. #M«EVref »L^V> 
tt«EVTHREFCint.iil^?t-c7)^^;KC^^M-tl. >! hj^J^'T'l' 

■SCLfctiO. ^^?)LI=V^^tlJEVTHREFCSr, r-^0:?'■ 
at>{C3^'fb*-<tl.Ct3&^'t'#l., ioT. #MffiEVref 

<r)VKiv<nm.^{,z. x^jik\^u^m:nhztifiX'% 

So 

[0083] ::cOj:-5lC^-lr;PREFCtx-^'S:» 
#Bi«EVref (7)P^;l,^iSS-rSffi^{i. # 

[ 0 0 8 4 ] ^ , #M«E?&*[iiiF« 5 >,ZT-^imm 
m^m-fhzhh°\mxhh. -rcoj^t^ji. »-b 

;U-RE F C ti^i^'T-Sim^X'^ h(nX\ #HSl:EVre 
f (rm.'^-^'^'^'m-Zhii^X'^h . 
[0085] #BSSEVref <?)iSg^^*?B^t?>ffi«tC 
Xil\l. #Ha«EVref cO«a^K;l^^^'yr^fc^-C 

I.. ^*3, ^^.^(nwmmt. %2<^%mm.hm 
mKx%,%\\ 

[0086] mA<r>'mmm'\ ±iBm i <r>mmmx' 

\t. fl^FSBIASSr. hi-X-b;l'$!jfflIIIIK3(cJ:"9^ 
^$-tt5t« m-^FSBIAS^-ir-htgJtSNMOS N 
I \ <n\m\i. hi-X-b;WFC(c4-fl. "V7h5^ 
NiW ^WMfSitT-S)l>. BPt>NMOSNI 1 
li. NMOS NI4t|5l^(7)^fteS:So, U7t*^'':> 

NMOS NI \ cr>f-V\Z\t^ ff-f-F SBIAStCft 
X.. AWrxmEVBlAS5rf**&n. j;3tcL.Ti>mv^„ 

[ 0 0 8 7 ] ii8{i:. z(rmmw.A <nmmmiiz\^h 

Hlfc|B|-oa5^Hc-ov^T(i|il-cO#Bg&^tf. II 
8(3^-rJ:ot, Sg4«|im«-C1i. VBIASHtHISS 
5 3*>'5g4-r?>mEVBIAS2r, NMOS N I 40^- 
b(3ft^-r-i.i:|5lH$t, NMOS NIl«^'"-ht3t 

[0088] Z(n);.oti:W.A(n%mm<zi,fv\t^ NM 

OS N 1 4 . N 1 1 hic^nm. ^N'-^ Txm 



(9) ^2000-91505 (P200 0- 9 15 0 5A) 



£EVBIASSrft*&-r§<7)T\ NMOS NI4, NI 1^ 
0. S2p-fe;ixREFC(7)FP>f ycomEt. h^-X-t 

IftSr. tjL-X-fe;K7)L^v^fflmiEVTHFC<7)«i. j; 

[ 0 0 8 9 ] ^ . ^4 commmmiz i na\ t ^ -x 

-fe>P*IJfflI|l]fi& 3 ft-^FSB I AS^^^^-tt^^C 

nmi,z%hzbb^x-^h. 

[0090] [ m 5 commmm ] m i (^mtmrn^z a t ^ 
[0091] ±tm 1 c7)mtmm^zj: ^mmtf^ms.^ 

mmB&2lt. VDDRU^fi^-^2 2$-^-ri., VD 
DRIxdf^V-t?2 2i±, ll»iiil#|OP. 2£fflV^ 
X. #ElJEVDDP$rBg^ajLmEVDDRtC^^"i 

I— h-fs, ^ijjtiiiigop. 2{i, Ti-aymmm-h 

[00 92] c:o^5co||ffiff^ffi(i, HiHili^lop. 2 
S)?.. 09^. zc?)^m<^m5commmmizmu^-^ 
( 0 0 9 3 ] 09 tTK-fi d tc. m<nmmm,z\%h 

^ >t#JESffiV D D Pt^^i^^tl. V-Xili-i^m^lii 

immvDDRiiiitii-h, t#v^«E**{i{3:ovfc§ 

iXJtNMOS N I 7S:*tTV^S<, NMOS NI7 

[00 94] NMOS N I TcOL^ViUmff^ "VTH 
I " fc-fSt. NMOS N I TCDV-XCOmflE, IP*? 

lfgi^aiU«EVDDR{i. 

VDDR = VR - VTHI 

t^:§. NMOS N I TOtgiV^fflSEVTHI mjff 

ovx'hicrix\ m^tatnBVDDRii^ 

VDDR = VR 

[0095] icOidt. NMOS NI7i±. 

EVDDP^t5ij\ ^coy-h<^mR. mhu^a.u- 
hWEVRizu^^u-hi-h, n^^mmim. 
#H§«EVref iVM^m^L. u^^u-hn&yR^z 

^ift-tS, W^'jLl^-hflffiVRJi, NMOS NI7 

coy~Hzim^ti^. m^immm it*. #bs«e 

Vref *«A:'J$tl.l.A:']l57 2. ^=SriU-hBEVR 



[0096] ««S^^}^[I]ff#7 1 (±. #!S«EVref Sr. 
OTiJBfl-r-i. J; 5 J. 1^- h€EVRt3^ 

Jt-ri. . ffiKR 2 1 Cvjfiix^ I 2 Ui. 

121 = Vref /R 2 1 

iStJlR 2 2 tii:'j®aa I 2 2 i±, 

122 = VR/R2 2 

:>i^m. l2 2btliM.\^zmL\ ^<7)T , 
Vref /R 2 1 = VR/R2 2 

[0097] t^X(CW^.i^-M:EVR{i. 
VR = (R2 2/R2 1 ) • Vref 

[0098] #KmEVref (±, lUI^m-t /UREF C 
cOUI^V^ttfliEVTHfiEFCT'^S. t-ri>i:. L-^'aI^- 
bSEVR{±. 

VR = (R2 2/R2 1) • VTHREFC 

[0099] z<7)x 0 ^zm5<mmmizxini. mm 

«EVref Sr. SSlR 2 1 tfitfiR 2 2 tcnmUtmL 

fzuK}\.^w^u^jLi'-hmsvRt>z%^m-tt. i^^ 

i^-h«EVR«, #B3.«EVref ^«giE3gSILT# 
/ctWft'S. Z<^tz>i:>. l/^Alz-hmEVRJi:, b 
-X-feypc?) L ^ V ^fimE VTHFC fc lillf t , mismEco 

[0100] -5 (C^a-ri. b-df-^L^- h«EVR 

2:, y-X75j-nvMcOKE[I]S-&. a|]*>NMOS NI 
7c7)^^-htffii^L. ;;7)NMOS NlUzX-oXn 
EflEVD D P ^a^tilL«EV D D R tlx^'* 1^- h 

•t^. v-xy ^vivmco^mmmzti^-^xii. ^<nv 
-x<m&.if. y'-KomEt=jcEfc»-r^coT\ m 

^ffitmEVDDRfi. k^AU-h«EVR<^^^»t 

[0101] io-C. gg^aiL«EVDDR&. 
EiO^W^aSKi^^iK^je t t J. - X-fe;KO L ^ u«i 
mEVTHFCc03SMl(c»^i:r . ^ijS-tl. i t ;t>^X"^ § . 

2 2' r^uy^m^. m%m^mm^'^. ')%mm 

[0 102] X-^X. (i, 1/^-^^ 

-^'22J;'?4.. /JsM«T'ffMT-# l> . It , PA 

[ 0 1 0 3 ] HI o{±. z<nwmw,^mmmiz'^ 
o{=fcv^T, m9hn-<r>m'h\iz-^^^x\m-<nmm 

[0104] fl!!i^llliS^J{4. #Bg«EVref m?ji[^ 
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i^mii% 7 1 cojastR 2 1 1 t&mn 22 1 (^&miti^fSf 

[ 0 1 0 5 ] 11 1 0 i^zfn-tx 0 fliiwas&flaiji, mwi 

mmm i^z. x^mi A^^t^^ztwtfchcnx'h 

•6. A:']©7 4lC{i, M'-<r-XmEVBIAS*iA^jStl. 
I., ffic^ESSI^JTJi. #MmffiVref VXfW&nth 

[ 01 0 6 ] ©tiiR 2 1 (CgStlSm 1 <nM)nMM I 2 
1«, 

12 1 = Vref /R 2 1 
miR2^\.Z\kixi>m2<^KMm.^l 2 3{i. 

123 = VBIAS/'R2 3 
SiJlR 2 2 t?)£tL§ tti^S«»fi I 2 2 (i . 

122 = VR/R22 

SSCiO;^ 1^ > F S 7 -A^a ^W^^ 1^ V h S ^ -0 
SStcfcv^TJi, A:b^SSi7)tifcai:^S«ffii:*^'5VH: 

Vref/R2 1 + VBIAS/R23 = VR/R2 
2 

[0 107] t^;ttC^^'jLU—hmjEVR(±, 
VR= (R2 2/R2 1 ) ■ Vref + (R2 2/R2 
3 ) • VBIAS 

[0108] #HS«EVref fi, (JfJ^^-b/PRE F C 

VR=(R22/R2 1) ■ VTHREFC+ (R2 2/R2 
3) ■ VBIAS 

[0109] Clco J: d {z^ ^(rymmfiZiimi. -|1IS« 
WcJt^T, l^^'iP-MiJiVRtC. «E(R2 2/ 

R2 3 ) • vuKs,mm^tih(DX\ mumnm^^ 
vRm^^^zn^mwz^h i b i)'^x-% h . 

[0 110] tfz, ^tHSt^rv^*^ :^]yyhiy- 
A;^S7 4{cA^)$^il.«J±{±, ^UTxmBVBma 

^\-<^mmz^m^i z t h-^mvhi. m<DmEcDmt 

[0111] ^TiJ. dco^ma. J'iy\i^^r'yruyr 

uyxmi^^i-^i>(ox'm<. m^mtwBVD 

DR(^«Cffiffl-ri,#Bl«EVref 

ruyruy^mm^mmLx^^^-^ht. m^mt 
i^h(>i'^z-^b^j:^x Lt omm^mm-thhc^x-h 
[0112] ^^*»ffiiasi*tc*i. mmm&<7)^m 



{±. mm^tLX\>^hztiii^\>^cr)Xhi. 

[0 1 1 3] ift=ia^L=5rv^*i. m2<7)miimm 

T'|jiBJL?t#M«EVref ' ■S?5i!^j«|niSS7 l£7)A 
;i]S7 2 izA:hi-?> J; 3 tc^^ff^-r I. ^ t , u 

-N«EVR£OiS^«^. «E (R2 2/R2 1 ) -V 
THREFCUlJ'f-cO UK/llZX'^ h „ 

[0 114] t*>^^. z(nmm. iSdM^nmnmt 
mmhzbh^mxhh, 

StM^BT'ti. VDDPr 'fT^^'2 1 . VDDRP 
^zlV-^22. VDDRT-f7'^'^'2 3Sr^rrS. 

[0115] z(7)m6commmmt±. mmmm^^m^'^ 

gg^aiL«EVDDR^ffi^)T'^|,[l]g&&^^ 

Ell i{±. zcr>^mnme<7)miimm 
m^n&^mmm~m^m^^.tm^mx'h^. m 
1 2t±, ^<r)±m^j:m^tfMms.m^9r^^mmx' 

[ 0 11 6 ] ^fc, iMmtmrnx'^i. it^poNRST' 

"L" ]y^)Vtt£ht. #E0I?#1A^#E«EVDDP 

ii^poNRST' *%<-rt, ii)f^Lm-t^JS:*-r. OT. 

-e<7)fiist^ , -e^^wff 1 1 izmm-th , 

[0 11 7] HI 2t^-r<};^t3. i'l-gpmvddiom 

0 V j5> A,±# t . ft/J^I^^^«EV d d m i n t^a-f 

^t, Bli H;:^t^J^^^W2' <7)4yj^-^m. 
7«aj;i33&\ i'ha5mi!SVdd<7)«{3[±#tc»-frT±»t 
tii^o iixtti;^. ^Smm ' ii, Hgpmvdd 
«#EI6f'^^ffl*§L, #E«EVDDP^tti:^]1-.|.. # 

EHSSi' ^-mssf^j^iai 3(3*-r« #e«evdd 
p(±. ^mms.%^mm' {zmm^tit. zcomsco 
^mwmxn. #e«evddp*\ m^ii^tm.i±vD 

DRii^rS, 

[ 0 11 8 ] HI 1 (c^t-j; 0 iz. mmxmm'kmm 

5' <^#BS«Etil:^S5 1 ' f±, #ffS«EVref 
^^6tzib<^M^. PMOS P3Tii^<. fifiiR 
3 1tfCl>^. ffii5LR3Ui, i[;^7?-^-Atr)«V^ffi 

mm^w^. zcr>xd^j:mmm^^mm' a. hi 
ref 

[0119] #EmEVDDP(i5U-^;l/*>\ m^^JUR 
EFC(JDL#V'>ffl«EVTHREFC^:@;i§ ^*-b;PR 
EFC(± "ON" -t^o S^P^:;^REFC*^ "ON" -t 

V ^ffi«EVTHREFCT-S^-ri> J; d (c=5rl> . #E«EV D 
DPt#B5mEVref i:<^Mf^Srlll4 (A) t^^f. 
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[0 120] VDDRU=ifiU-:J'2 2"(±. 
VDDPSr. ?jfS^'<JK?)M^tt}L«JEVDDR{c:P-Jf 

^uKMzm Ltizt ^ ^a-t-s ^7-^1? tlx <^m 

[0121] VDDRly^j.U-i>22-lt. V-XI,Z 
#l±fl:ffiVDDPOf*i^S:S(t^PMOS P6, fcj; 
lA'PMOS P6<7)Fb-^>-i;[lIS#I*Hittel:{aVs si: 
oraltE^iJtJg^S^x^cjgSiR 32 t ^-g-t;„ fifiiR 3 
2{i. m^:^^-J^(r>m^mmm^:^-y, pmos p 

6c7)h'^'f>'tjgtjiR3 2tc7)y-F8 1*^'^(±. #E 
fl;EVDDP*i\ l9f£<50i5!;^tilLUEVDDRcOb'<;l/ 

[0 1 2 2] 1^ftI«EVO(i, #ffmEVDDP<7)K 
yl^A^:^ SJi-fe;l/REFCcOt^V'>ffl«EVTHREFCSrS 
X.. $^>tCPMOS P6tOL#V^<lfl:EVTHP 

mimtht. nsMEVD DP (D^mzmx^^-t 
•s. ap*>. «i*ni:Evoc7)^'<yHi, pmos pe*^ 

"OFF" tX^^^m, "L" UK/l-X'h*), "ON" 

"H" i^Ai/i.t^^^^ wj±mEVDDPtm^m 

mvot(0mi^t:mi4 (B) tc^-t-. ^tt«EVO 

[0123] mismsvocouKju^K -i yj<-9\m. 

Hiil/V-KiViyy^lS. 2<7)L#V^ffi«EJ;*3ifi 
ViPbKPMOS P6*i"OFF" ) (i, l-A:.;Ui^7:J' 
LS. 2«NMOS NESA^ "OFF" . NMOS N 
E9*i "ON" -th. i^XtiO, ttElESIIliSS2" 
{±. "L" l/'^./l^iOft^SVDDR. "H" VKjVCOm^^ 

1 ' \t. 9\^WM.V d dO#E«)f^^tT0 . 

[0 124] PMOS P6*5 "ON" ^^amEV 

LS. 2t7)t#l'^ffll:E&«i.l.i:, Kyl'i^yrJ'LS. 2 
tfONMOS NES^i' "ON" , NMOS NE9*^' 

"OFF" -r-So ^tLtCj;D, 1E^i^lllS&2"(i. 

"H" l/'s/Pc^fi-^-SVDDR. "L" P-'sykiOfi^CPEN^ 
tailth. ft-^CPEN;^^ "L" lyK)]^cr)m. #EIIIi¥# 1 ' 

iz. mnsmu< "H" UK/\^k^j:^ZbizX'0. #E 

mE V D D p t>m^(nm^tii l«e v d d r t ^ 

[0 1 2 5] iiij^c, m^t^lM&VDDRcoUKMz-:) 
^-^XW^R-th. VDDRU-=sfi^-^'2 2"(?)PMOS 
P6(DL^\'MMMS.^ "VTHP " fthb. PMOS 
P6ii:. #E«EVDDP*iTia<:OL''<;K=aL:^t 
g;. "ON" -t-i). 

[0 126]VDDP = Vref + I VTHP | 



nWh. #EttEVDDP{i, PMOS PbJ}^ "ON" 
■t-l>ifc{-J:0, ME "Vref + I VTHP I " izu^a. 
U-hSiXl., ^<501:E "Vref + I VTHP | " M 

[0127] #HSmffVref ti. {JJI^J^-feyl^RE FC 
^?)L^t^ffl«EVTHREFCT'S>^. :^E«EV 
DDP{J, 

VDDP = VTHREFC + | VTHP i 

[ 0 1 2 8 ] ^«J: 0 i,zme</)mmmmxn. ^ems. 

VDDP^. I,m^m't)l-REF Cff)t^\,-\mMJ±VTH 
REFCt, PMOS P 6c7)L#V^ffla:EVTHP cO^ffl 
i1}U^Lfz\^^MZly^'j,ly-hX'^ I , ZCDU^a.U 
-h^ix^mE**. l^^aiL«EVDDRfc=5r-S.. «E 
"VTHREFC + I VTHP {5(?3. 7VfJ> 

[0 129] .liOio^M^ajLliEVDDRT'^o-C 

i.. mMm&<omi^i^<nmiizX'^x. m^-i^fUR 

EFCOL^V^fflSEVTHREFWi^tb-rStOT, tj.- 

iz^xh. ztiizx^, ^tmummtmco^^in?, 

[0130] Li)-i>. m6cDmmmmiz^tn£^ ^mm 
2i3^mmmmim\^i'iz. #e«evdd 

R^m^ih LmEVD D RI,ZU^::LU~hX'^lcr)X\ 

mm.i,zi:ti\f. mimmm-?. 3^#trvDDRr>r 
2 3 h^^wx'hh<7)x. mnwimm^'mx^ ^ 

[ 0 1 3 1 ] t/c. iS6c7)ii]Ss?^®tcj: y)mn^iifzm 

T, #E^EVDDPS:fflv^Tv^l., icoMciii 
[0 1 32] ^'hg|5S?gVdd*S3VOTi:=2r^l:, 

~x-^)VP cbn tT-mm&p^ * y 

Sp-fe/WREFClCi^V^Tt, -e<7)t)IiL#V^fll:E^0{J 
o-hi9V3WMVddX'0h^<^j:hZbt^hh, m$^^ 
IVREF Ccriy~V(^ME},t. #ffB«EVref ^ 
-Y5At^l^nh. Zcrtt^ity. SS^-fe/l-RE F CiT) L# 
VMlftEiiv i'hgBSMV d d J; 0 iiift < ^-g> i: . »-t 
;l^REFC{± "OFF" LTL^3„ IP*>. #MmEv 
ref &^-C#^<^l.. 

[0133] ^ZT. m6<Dmmmm(DX a 

5 1 ' <^«JiSr. ^hgpmjiVd d&#EL^:#E«EV 

DDPbi-i>zbx\ ^mmmydd^K mm-^)\^RE 

Fccr>t^ummKX'oi^i&-^^-^i^zm^xi:,. 

;l,'REFCS: "ON" ^"ith Z bt^XP- h . 

[0134] m^ommm^zxtuf. z<7^xd^j:mfk 
i^t:>izntzbti^T^t, ^fc, m6<7)mmmizt5 
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l^r, ls!^aiLl:EVDDR{i "Vref -I- | VTHP I " 

St-S tCJi. ( A ) Vref £?)U'OL/?r?£lE-r 

(B) PMOS P6«0LI'l/-vfi«£EVTHP Sr^'M 

[01 3 5] ±te (A) t;-9t^T{i. *2p-b;PREFC 

itX t U -feyl^T* I SrSiSy- h USA ( W 

^ir-^&»§3itf) "tiltf, -?-<7)L^V^tt«J±VTHRE 

[0 136] S:^^. jftSlRB 1, R 3 2i7)ffiSifiS:^H 
■ti>:itX'{,. #M«JlVref . ffiftlR 3 

K R3 20ffiaiit(i, #B9«lIiii,tlS 5 1 ■ comjUS 
(lg6iO»MmT1i#JIBJ±VDDP) 

REFC<7)L#Viffll;EVTHREFC{i:, -e<7)N'lx->f 

tS^^ixS. BP-ib. SJp-b;t-REFCcOH^^y 
m»iE*JJISfiltcaL/^,>;#cO. #,^.«ffitlj^g5 1 • CO 

R E F C CO L I' V VTHREFC*«^ ^iXJt Z 

[0 1 3 7] ±12 (B) tCOV^TJi, PMOS P6cO 

^-M?<t^coif$S:^M-r-s., f-^^>/M^yaAc^ 

[0 13 8] tti. ^ti^<r)Xo^1jmizJ;i*)t^^^m 
«EVTHP ^^L/iPMOS^. ica^. ^-,r^t,z 

-mxii\^x{,^\\ z<r>xof<zmm-iv,t. sa^ffl^ 

XiJ'^^Kt. eS<50L#V^^Ilffi£7)PMOS2:S^ 
tf. PMOS P 6£^U§Vv(l^VTHP ^^MT-t: 

^•tl-Jt'tfCPMOS P6C0L^V^fimi±VTHP Sr^ 

[0139] S/c. ico:^a{±. ffi*tR31. R32t 

^^LX. fiScojgffifflcojafii^jS^K. ffitiiR3 1 . 
R3 2coffil5ifl&^M-Cl=i.« 
[0 140] 'coi:a^L^v^M«BEcoM^r-&PMO 
S. fcJ:«Sifi<^S*?,ffifji*. i!t«a^-yTtl^(t 

^imthfiiiX'. M^^ttiL«EEVDDRco^'<;P^^^ 

[0 1 4 1 3 stfc- S*-fe;l.REFC(ix-^Sr^^iA 

^T^ -e<7)U# l^^i«J±vTHREFcsr^^H•rl.«E^^^5v^ 



tC, iJg;^aiL®EEVDDR<7)^'^;P^^^Mt'&l>» ^C) 
±|fi|il^. m^u<r>^&t-h^l&.tX:<r)'Sf-> ■ T 

[0142] Lm7<r)mmm'\ ±i^bt:mmmmii. 
—^yxf^TmzuK^xhmi^^'^^zbtm&^tix 

[0 14 3] L*»L. ^&m^ltfzlil' {±. T-^ 

oom^mL/y -^^i^—^yx^j-mz, ^m^ttx 

^fc, #ffIlIS#l^^^ii:l' r-^co^^ 

t::@^L=5ri'^*^ ff-^FEND ^ffifflLT. #E[hIS^1^ 
fcJil ■ COU y^'i^i^U-i^ 1 1 #ffittt-m{f^ 

[0144] icoi 0 ^rS7£0liJififf^«tc x- 

iifc<±i' ^^^sttti-scoT'. mmm:f]?:imx'^ 
[0145] [msco^M^.^] zcDm8<7)mmmm 

[0 1 46] lai 5«. >r(7)^0JS:3ifflT#l.7 7-yi- 
AEEPR0MC0-«|i!c^J$:^-f7'o-y:?ia, Hi 6{± 

h ^-x-tjum^<^-'mmi^^^^mmmxh^. m i 

5t7i^-rJ;-5t3, 7^-/Xj.EEPROM^-yn 00 

mzii. A^u -i^/iMctimmmzmm^tifzpi ^^j-^ 
jvrv4 1 0 im^^^tix^^h, 

[0 147] ^*'J-fe;l^TU^ 1 OWiZWM^ixfz^^ 

xfcj:t^h'^^y&*L. imy-hizmf-i&jK-t^ 

>rco:^»5fgttMcO;'<* U-fe/PMC(i, t^-X-fe;!^ 
FC, ijitA'SSp-byl^REFCtlHlticJOt-J)!., 
iJ-fe;L^MCC0Sll»y- hfiV-KIIWDCtSiS!^^!, ^ 

-xnsL^zmm^tix^^i. 

[0 148] rKkXA'.y^r 1 02ii. 9hm'^<nT 

U X A -y 7 r 1 0 2 § n.^^ l^gPr ^' b X ft-^fJi . 
n-T3-^(R/D) 1 0 3, (C/ 
D) 1 0 4t;ffiJ&$^l2>, 

[0 14 9] n-x3-:/l 0 3«i, I^SBT F^X^i-f■ 
tU^**oT. V-Fi^WL (n-) im^-t^. iiy 
At3-^104{±, rtg|irF^Xfi^{Ct:^c*^-?T. 
h'-7hi^BL {i]y2^) ^mm-h. 

[0 150] f]yh.^V9S\^ 5(±, ijyK^f^—^' 
1 0 4c0tt}^^Sft, Si^§^lfcb".y hllBL^, -fey 

xryr i o 6 , i7t(i»# i o i \,z%m'^\z 
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[0151] -byxryri 06(i, 'f-^'m^iiiLm 

[0 15 2] I/0M'-y7r 1 0 8{i. T-^'gg^ttlL 

mc. -feyxryri 0 6*>^>iij^jSii^iI^^i^jfiLT- 

[0 153] ZcDXo^j:yy •'/i^:^EEPROMI,Zii\<^ 

X. t.j.-x-^zjim^'Hi. :A^^)^ii'rv-i 10 11=^ 

[0 154] hA-X-b;HH]S§4{i. ^^;<f7A/D- 

X-b;HllS&4{±. leiiL/i^^rK^XT-i?' (fuse) 
^STKL-xW^HSSl 0 9tcMUr{ii:>]-rs. t 

:L~x^)vmm<^mm^£'mmim\b\<zm. ± 

ieHStff^STii, h i-X-fe;PF c * 1 o<7);^^ L7t „ 
Lt-L. %mz\±^«D-r~9i:tm't^fzMz^ 01 

^Lx. :LfihMmcr)\z:x-x^ii'Fct^io -mz 

T-^2rlft^tiiL, ixm^ v^IUfSL ATty -/^ 

8t'-y hcT^T-^S'FUSEl-FUSES^S^-t. ) Srai^btM 
(tl.. ^c?)m8iO||)|gmiT-(±. 1Sf(07-y^tI]g#LA 
Ttt. Sf-y hcOr-^FUSEl-FUSEB^, ^^THL- 

[015 5] ^ftrFl--X7-"-^'(i. 'FmTFP::^WS 
mm0 9{Zim^ixt. ^^TKI^X^iJ^IIISSl 0 9 

F^Xt-:^' b «^"-gC L/C ^> , ^fiT F bXfl^igiS 1 
0 9{i, iEli«D-T3-^- (R/D) . l>U<(4iES 

0;<?7ATn-^- (C/D) tCj-^i.T, i=^1i(7)D-T3 

(X'^TR/D) . hL<\il'm<D:^yl^'f^~y 
(X^TC/D) ^)SiRt--l>» i^iciO. XPfi^T^J,-? 
fzSMff)^- F*l, t L < {4iE*S<7)h'-y Fmtcft;6-o 
X.^mffy^-YU. *>L<{iiP«<7)h'.y Mi*sSS?§ 
ix^J:at=5:0. MfiiO$)'>/c^tiJ-b;UTl'^ 1 0 1 
&^^-yr&^??rT'l='l., 
[0 156] ico^em, 01 5{i^-rJ:^5r7 5>yi^ 

mt. HI 5t^S^-r7^-yi^J-EEPROM{f*^i9f^r 
[0 157]*Jt, hA-X-fe;HlISS4(3{±, 'J^y^- 



0 tcf- 9^um^h::t A^x ^i. i-y r<7)jkmi: 

[0 158] (A) i/o\L-vhmm^mthT- 
(B) mm^/m^m±(^ra-yi^^m^th 

T-^. (C) 9\-^^-^-yV<D&mi:^^-y->-~'Jlzni6 

^^xm'omt^T-i^. (d) f-^'m^ioyo-y 
^^-( x^-imth-yr ■ y-hX^^hJs. ■ y-FSrW 

ht^X^h. 

[0 159] ttz. ^-yrcny-Xh^zmm^tlX^-^fz^ 

)V\-Ayr-xvmm. ^^\-mimzmmm±i<z-th 

'f-i'itim^h^thX^h. ^cr>X^[Z. Z<7)^ 

mi,zm^mi^mmm^mmfi^M.m-t^ b i-x-bywa 
s&4{±, oyy^'y~>T-^m-^x^j:<. ±.mcoxd 

^j:T-^?:tm^'^^Zti3<X^6, Ltzti^-oX. Z<r> 
[0 160] 

a\ IS^tb Lmff 1 1 A-XMz;i^c7)|gtix-^'l::mL 
[ll®c^®m>5riMHf]] 

[H 1 ] H 1 {ii<^^0«c7)i^ 1 (nmmmz\%h^MW 
[[12 ] m^Mzff^wmm \ <nmmm.z\%h^mv^ 

[04] mA\,i^:^--x^mmm%<n-wkm^^'f 

mm, 

[ a 5 ] 0 5 \it.:2.-x^mmmi<r)-m!<m:^'f 

mm, 

[06] 06 (A) \mmzii\<^hm7i-^Lm£iiXxf 

6 (B) {4;(7)^0fl(cfc{tl.ia^^fflL«JI*3J;t>'hA- 

[ 0 7 ] 0 7 (4i<7)^Bj«is 2 <n>mmmz^hmm 

[08] 08(i>r<?)^Bj£^^4<?)J||iSJ^fflSt:«^iti»#: 

[ 0 1 0 ] 0 1 0 \i:L<m^m^ 5 (Timmw.z'^h^ 

Mwminn^m.(nm<T^mm. 

[011101 \\i.z<^W^<r:>%^<^mmm\z'^t^ 

[01 2] 01 ^M^ommw.b'n'mwm.z'^h^ 
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[0 1 3 ] El 1 3 ii#ffi[Ilg#<73-[lI8S^J^^-t[IIfi&ll. 
[0143014 { A ) {±#M^ffiVref t#ffi«JEV 

DDPb<omm7Fi-m.mi4 (B)(i«jEvot# 

[015 3 01 5«i>I^^B3^5gffl-C'^S7^-yViE 
EPROMc7)yp .y70. 

[016 3 mieiih^-x^jum^ico-mmi^^^t 

[0173017 nm^msmmsm. 
[018301 8im^m^<^9m^^-mmmo 

K 1 ■ ■■■^i±mm. 

3- bi-X-fe;l.$ra[lIliS, 

4- t A-X-b^HUlfS, 
5, 5' •••#Hl«E^lElS&, 

1 2-^A'->>";tf>riiiK. 

2 I-VDDPt^t^':^', 
22, 22' , 2 2"---VDDR^^j.^-^', 

2 3- -VDDRt>T^^', 

3 1---7'; ■7 7°7n-y7\ 

3 2■••/^v^x^i^^4Il]^#, 

3 3--3i5ilI]S#, 
3 4-^N°yPXfi^^±[I]8S. 

[013 




4 i--i5g;^^aiLr-^'*^tf^>nsy-H, 

5 1. 5 1' 
5 2-VBIAS%i|lIK. 
5 3-A:^S. 

5 5-A'^ rxmE**^#'^^^^ 7- h , 

5 7 -A:f]ttE*^#^.tl.S 7- H , 

6 l-A:ft©, 

6 2-tii:'iS, 

7 1-moiiSEJ«!llI!S (^t^l^yhS^-SSS) . 
7 2-A^iS, 
7 3-tli:fjS, 
7 4--A^S, 

8 1 ■ • -^^a^E^qf f>ni. 7- h' , 

P 1-P6-PMOS, 
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